Aims: Posttraumatic stress disorder (PTSD) is a significant comorbidity in substance use disorders (SUDs). While most studies have addressed trauma/PTSD in abstinent patients, little is known about trauma/PTSD in early detoxification treatment. The current study therefore addresses the systematic evaluation of trauma/PTSD in early inpatient detoxification. Methods: A cross-sectional survey was accomplished in three German-speaking clinics (n = 134) specialized in inpatient detoxification and motivation treatment. All measures are based on self-report using trauma-specific questionnaires and measures for general psychopathological burden. Results: Participation rate was 60.1% and patients did not show clinically obvious psychological distress during or after assessment. DSM-IV traumatic events were reported by 66.4%. Of the total sample, 38.1% screened positive for PTSD, and 14.9% screened positive for subsyndromal PTSD. PTSD patients reported significantly more childhood adversities and significantly higher scores in depression and general psychopathology compared to subsyndromal PTSD and SUD-only patients. Conclusions: Early and systematic evaluation of PTSD in SUD inpatient detoxification treatment is largely safe and yields important information for individual treatment. The high PTSD-rate and the high symptom load in SUD patients during inpatient detoxification treatment highlight the need for a more stringent address of trauma/PTSD in early SUD treatment.
Introduction
Posttraumatic stress disorder (PTSD) is a significant comorbidity in patients with alcohol and substance use disorders (SUDs) with high prevalence rates ranging from 15 to 41% for current and 26 to 52% for lifetime PTSD in clinical SUD samples [1] .
Patients with SUDs and comorbid PTSD are clinically more severely affected, have higher rates of other comorbid mental disorders, more medical, psychosocial and interpersonal problems and worse treatment-outcomes [1] [2] [3] [4] . Prior to the present study, an evaluation of trauma/PTSD in Swiss SUD inpatients has not been performed.
Despite the evidence, however, PTSD is still underdiagnosed in clinical SUD treatment [5] , and particularly systematic evaluation of trauma/PTSD using validated measures is rarely performed [6] . Possible reasons include PTSD-inherent avoidance to report traumatic experiences on the patients' side [7, 8] , as well as feeling discomfort in inquiring trauma/PTSD and fears of triggering negative reactions on the clinicians' side [6, 9, 10] .
Evaluation of trauma/PTSD appears to be an even greater challenge during inpatient detoxification treatment, which is primarily recommended for and used by more severely ill and often comorbid patients and complicated by high dropout rates that are in turn associated with a poorer treatment-outcome [11] . At this early time in treatment, patients usually are in an unstable physical and mental condition and the therapeutic relationship is fragile, both of which are sometimes considered adverse circumstances for the exploration of trauma/PTSD [12] . In addition, there is a substantial overlap between symptoms of withdrawal and some symptoms of PTSD [13] , thus favoring the delay of diagnostic procedures into abstinence.
However, it also has been suggested that the arousal stemming from substance withdrawal may exacerbate PTSD symptoms prompting relapse to substance use and thus influence retention in treatment [14] . Therefore, early evaluation of trauma/PTSD may be crucial for successful detoxification and planning of further treatment. Notably, it has been shown that retention rates may be improved among patients with a high trauma load by a short trauma-specific psychoeducational intervention [11] .
Thus, in view of high PTSD rates in SUD inpatients and high dropout rates during detoxification treatment [11] , not addressing trauma/PTSD in early detoxification treatment bears a substantial risk of leaving patients without adequate diagnosis and treatment and putting them at an increased risk for dropout and a less favorable treatment outcome [15, 16] .
The current study therefore systematically evaluates trauma/PTSD by self-report in early SUD inpatient detoxification and motivation treatment. Specific questions were whether the patients were willing to participate, whether the assessment would cause obvious psychological or other distress, and whether our trauma/PTSD screening outcomes in early detoxification treatment would be comparable to findings in the literature obtained at later time-points of treatment and after longer periods of abstinence.
Methods

Procedures and Participants
The study was performed at two Swiss psychiatric hospitals (Center A and Center B), and one German hospital, located at the border of Switzerland (Center C). The study was approved by the Ethics Boards of the Universities of Basel and Constance.
All three hospitals provide acute care to individuals with psychiatric conditions. Patients seeking inpatient withdrawal treatment are admitted to specialized substance use treatment units that provide inpatient detoxification and motivation treatment (i.e., "qualified withdrawal treatment," [17] ) as recommended by national guidelines. SUDs are diagnosed upon admission according to ICD-10 diagnostic criteria [18] , and patients are treated according to standard detoxification procedures, including withdrawal medication if needed (e.g., benzodiazepines for alcohol withdrawal, opioids for opioid withdrawal, or opioid maintenance treatment, etc.). Pre-established medication to treat somatic diseases or other psychiatric conditions is continued and adapted, if needed.
All patients admitted to the respective treatment units and treated as usual, were informed about and asked to participate in the study within 1 week following admission during a 6-week period. Patients were excluded from the study, if they showed clinically obvious cognitive impairment, acute psychosis, or were unable to read and understand German language. Participation was delayed by at most 1 week in cases where severe withdrawal symptoms hindered participation during the first week of inpatient detoxification treatment.
Following written informed consent, patients completed selfreport questionnaires by paper and pencil in small groups of 3-10 persons (once a week) under supervision of study personnel. Questionnaire completion required around 60 min. Local medical staff were in the background to guarantee management of any critical reactions displayed by the patients in the course of the questionnaire completion and thereafter.
Aversive reactions upon study participation were registered by the study personnel and reported to the clinical staff. Aversive reactions were any severe deterioration of symptoms and/or discontinuation of treatment clearly related to study participation.
Assessment and Questionnaires
All data were evaluated by self-report using German versions of well-established assessment instruments. For basic sociodemographic and substance use data, respective parts of the European Addiction Severity Index interview [19] were adapted for self-report. For the remainder, the following self-report assessment instruments were used: the Alcohol Use Disorders Identification Test (AUDIT) for severity of alcohol use [20] ; the Childhood Trauma Questionnaire (CTQ) [21] for traumatic life events during childhood and adolescence; the 53-item Brief Symptom Checklist [22] for general psychopathological burden in the last 7 days; and the "Allgemeine Depressionsskala" (ADS-K), the short version of the Center for Epidemiologic Studies Depression Scale [23] For screening of PTSD an adapted version of the Posttraumatic Stress Diagnostic scale (PDS) for DSM-IV was used [24] . Adaptation consisted in applying the Life Event Checklist for traumatic life events [25, 26] instead of the original event list. The PDS for DSM-IV was used, since the German version of the PDS for DSM-5 (PDS-5) was not available at the time of our study. Based on a study by Kilpatrick et al. [27] , the changes in the diagnostic criteria from DSM-IV to DSM-5 are expected to have minimal impact on PTSD prevalence.
The PDS for DSM-IV is a 49-item self-report questionnaire that assesses all DSM-IV criteria (Criteria A to F), and thus allows for screening of PTSD according to DSM-IV diagnostic criteria. The 17 items referring to criteria B to D are rated on a 4-point scale ("0 = not at all/only one time"; "1 = once a week or less/once in a while"; "2 = 2 to 4 times a week/half the time"; "3 = 5 or more times a week/almost always") present within the last month. Each of the 17 items is met when rated 1 or higher.
A categorical screening diagnosis of PTSD was made when the individual's responses met the following criteria: The report of a traumatic event that involved actual or threatened death or serious injury (Criterion A1), and the report of feeling intense fear, helplessness, or horror upon the event (Criterion A2). Endorsement (rating of 1 or higher) of at least one re-experiencing symptom (Criterion B, 5 items); three avoidance symptoms (Criterion C, 7 items); and two arousal symptoms (Criterion D, 5 items); duration of at least 1 month (Criterion E, 2 items); and impairment in at least one area of functioning (Criterion F, 9 items) [24] .
PTSD symptom severity was calculated on the basis of the ratings for the 17 items referring to DSM-IV criteria B to D. Accordingly, the total score of PTSD symptoms ranges from 0 to 51, and cut-offs for symptom severity rating are "no rating 0," "mild 1-10," "moderate 11-20," "moderate to severe 21-35," and "severe above 36." A PDS score of 11 or more indicates moderate, and a score of 21 or more indicates severe PTSD symptomatology [24] .
Group Allocation
Patients were first divided into two groups: patients meeting DSM-IV screening diagnosis of PTSD and patients not meeting screening diagnosis of PTSD. Since 43.8% of the latter patients showed at least moderate PTSD symptomatology (PDS total scores ≥11), an additional group with positive screening for subsyndromal PTSD was introduced. Subsyndromal PTSD was defined as patients reporting traumatic events fulfilling DSM-IV criterion A (A1 + A2) and A1 only. In addition, patients had to meet DSM-IV criteria B, C, or D, as well as criteria E and F [28, 29] . Criterion A2 was not included into the screening criteria for subsyndromal PTSD because empirical studies have shown that the self-report of A2 is not necessary for PTSD diagnosis [30, 31] . The resulting groups were termed "PTSD" (patients with positive screening for PTSD), "subsyndromal PTSD" (patients with positive screening for subsyndromal PTSD), and "SUD-only" (patients with neither PTSD, nor subsyndromal PTSD).
Data Analysis
The data of each center were normally distributed. There were no significant differences between the three centers, and in particular, no significant differences regarding trauma exposure and PTSD between patients treated in Switzerland and Germany respectively. Therefore, the data were merged for overall analysis. All analyses were 2-tailed and the significance level was set at p = 0.05. For comparison of means of continuous data, univariate analysis of variance was used for conducting omnibus tests. The Bonferroni procedure was used for post hoc analyses to identify specific group differences. If homogeneity of variances was violated, the F-Welch was used for omnibus tests and the Games-Howell procedure for post hoc analyses. χ 2 tests were used for comparison of nominal data. To calculate the strength of relations between variables, bivariate Pearson correlations were used for continuous data. Data analyses were performed by using SPSS Version 25.0.0 (IBM SPSS Inc., 2017).
Twenty-nine patients were excluded from further analyses because they had more than 50% missing data (n = 13) or their data were insufficient for reliable group allocation (n = 16). A missing value analysis of the remaining 134 patients showed a percentage of missing values below 6%.
Results
Participation Rates and Adverse Reactions
The numbers of participants who fulfilled the inclusion criteria are shown in Figure 1 . The average participation rate was 60.1% (Center A: 69.4%, Center B: 45%, Center C: 67.6%).
With the exception of one person, patients showed no clinically obvious symptoms of distress or psychological deterioration during or after study participation. The one person mentioned had to terminate prematurely for reasons of anxiety and fears directly related to the questions in the questionnaire and could be stabilized by a brief therapeutic intervention. Although reasons for nonparticipation were not explicitly asked and documented, some patients stated fears of confrontation with the past, whereas numerous patients explicitly welcomed the study and some stated: "finally you are asking."
Sociodemographic and Substance Use Characteristics
Basic sociodemographic characteristics are shown in Table 1 . Patients with PTSD were significantly younger (F(2,126) = 4.02, p = 0.020) and had a significantly lower level of professional education (χ 2 = 8.34, p = 0.015) compared to patients with subsyndromal PTSD and SUD-only (Table 1) .
Substance use parameters (duration of substance use, age at onset of substance use, substance use within the last 30 days) did not show any significant differences between the groups. There was, however, a trend of higher proportions of cannabis use within the last 30 In the total sample, alcohol was the substance most frequently used during the last 30 days prior to admission (80.6%), followed by cannabinoids (44.0%), opioids (25.6%), cocaine (23.3%), benzodiazepines (21.7%), and stimulants (19.3%), as well as others (MDMA (13.0%), hallucinogens (9.4%), GHB (6.3%)). About 35% of the patients (35.8%) reported the use of more than one substance during the last 30 days. Alcohol was the substance used for the longest period (17.7 ± 11.8 years) followed by cannabinoids (13.4 ±9.3 years), and opioids (9.7 ±10.5 years), whereas the age at onset of regular use was lowest in cannabinoids (16.0 ± 3.6 years). Trauma Exposure Of the total sample, 66.4% reported at least one DSM-IV traumatic event (A1 + A2), whereas 23.1% reported traumatic events that fulfilled either one of the DSM-IV A criterion (A1 or A2), and 10.5% disclosed no traumatic event. Among patients with subsyndromal PTSD, 60.0% reported a DSM-IV traumatic event (A1 + A2), whereas 40.0% reported a traumatic event that met the DSM-IV A1 criterion. Among SUD-only patients, 41.3% indicated a DSM-IV traumatic event (A1 + A2), and 36.5% reported a traumatic event that fulfilled either the A1 or A2 criterion ( Table 2) .
Findings of the Posttraumatic Diagnostic Scale
Based on the PDS, 51 patients (38.1%) fulfilled the screening diagnosis of PTSD, whereas 20 patients (14.9%) fulfilled the screening diagnosis of subsyndromal PTSD (Table 2) . In PTSD patients, the onset of PTSD symptoms was delayed (> 6 months) in 31.9%, and PTSD symptoms were chronic (lasting > 3 months) in 80.4%.
PDS total scores and subscores of the DSM-IV criteria B, C, and D were significantly higher in PTSD patients compared to patients with subsyndromal PTSD and SUD-only (Table 2 ). PTSD symptom severity in patients with PTSD was moderate in 29.4% (PDS total score [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] , moderate to severe in 52.9% (PDS total score 21-35), and severe in 17.6% (PDS total score >36). In patients with subsyndromal PTSD, PTSD symptom severity was mild in 35.0% (PDS total score 1-10), moderate in 35.0%, and moderate to severe in 30.0%.
CTQ and Psychopathological Symptom Load
CTQ total scores were significantly higher in PTSD patients compared to SUD-only patients (p < 0.001). While the CTQ subscores for "emotional abuse," "physical abuse," and "sexual abuse" were significantly higher in the PTSD group compared to the SUD-only group, the CTQ subscores for "emotional neglect" and "physical neglect" did not differ between the groups (Table 3) .
In addition, the Brief Symptom Checklist global score (general psychopathological burden) was significantly higher in PTSD patients compared to patients with subsyndromal PTSD (p = .011), and SUD-only (p < 0.001). Similarly, the PTSD group had significantly higher scores in depressive symptoms (ADS-K) compared to the subsyndromal PTSD (p = .041), and SUD-only group (p < 0.001). Furthermore, the PDS total scores correlated significantly with the CTQ total scores (r = 0.421, p < 0.001), and the ADS-K scores (r = 0.697, p < 0.001). By contrast, the severity of alcohol use (AUDIT total score) did not differ significantly between the groups (Table 3 ).
Discussion
The current study assessed the systematic evaluation of trauma/PTSD by self-report measure in acute detoxification treatment. Specific questions were whether the patients were willing to participate, whether the evaluation would cause obvious distress or psychological harm, and whether our PTSD screening outcomes in early detoxification treatment would be comparable to findings The participation rate in our study was moderate (60.1%) compared, for example, to the participation rate reported by Dore et al. [32] (83%). In addition, we observed a much lower participation rate in one center compared to the other two. Although patients in all three centers were informed about the study in a group setting, patients in centers A and C were informed about the study by local and thus familiar staff, whereas in center B, patients were informed by nonlocal staff, that is, study personnel, which may be a possible reason accounting for the lower participation rate in center B. It is assumed that the differences in participation rates largely reflect methodological differences (e.g., individual vs. group assessment, length of questionnaires, recruitment by familiar or unfamiliar personnel), which might be overcome with a more personal setting and a shorter questionnaire. In addition, however, we suggest that disorder-inherent avoidance [8] played a role as well, since some patients explicitly stated fears of "confrontation with the past", thus supporting that patients "can and do decline to participate when they are concerned about upsetting memories" [10] . Importantly, one patient developed obvious distress and needed a brief therapeutic intervention for stabilization, thus indicating that evaluation of trauma/PTSD by self-report during early detoxification treatment is largely safe, but in individual cases, negative reactions may occur, which will then need specific attention. On the other hand, although feedback to the study was not explicitly asked, numerous patients welcomed the study and even stated "finally you are asking", thereby supporting that information about traumatic events and sequelae must be explicitly asked [7] .
Regarding trauma exposure, our patients frequently reported life-time traumatic events. Whereas the majority of SUD patients was treated in Switzerland (> 80%), the rates of trauma exposure and PTSD did not differ between patients treated in Switzerland and Germany respectively. Notably, the proportion of DSM IV traumatic events (66.4%) reported by our patients during acute detoxification was almost identical to the rate of traumatic events reported by abstinent SUD patients in an earlier German multicenter study ("two-thirds of all patients", [3] ). Although methodological issues must be considered [15] , the proportion of reported traumatic events in our SUD patients is substantially higher than that reported for the Swiss (21-35%, [33] ) and German general population (20-25%, [34] ). Therefore, our results are in line with high proportions of traumatic events in SUD patients worldwide [5, 35, 36] , emphasizing the particular burden of traumatic exposure in SUD patients.
In addition, the results support substantially increased prevalence rates for current PTSD in our SUD inpatients (38.1%) during early detoxification, which are within the range of PTSD rates reported in SUD patients after longer periods of abstinence [3, 5, 35] .
Although it may be argued that assessing trauma/ PTSD during early detoxification treatment possesses a risk of over-diagnosing PTSD due to the substantial overlap between symptoms of withdrawal and PTSD [13, 37] , our results include support for the validity of the early assessment of trauma and PTSD by replicating some well-established associations from previous studies assessing trauma/PTSD mainly in abstinent patients [3, 35, 36] : PTSD patients had significantly higher PTSD symptoms in all domains, that is, re-experiencing, avoidance, hyperarousal [3] , and significantly higher values for depression and general psychopathological burden [32] . In contrast to some [3] , but in agreement with others [5, 32] , the positive PTSD screening in our patients did not differ by gender and there were no differences regarding principle substances of concern and number of substances used. While these differences cannot be explained at present, methodological differences may play a role, since our data rely on retrospective self-report.
Furthermore, PTSD patients reported significantly higher scores of emotional, sexual, and physical childhood abuse compared to SUD-only patients. In a previous study, we showed that self-reports of childhood trauma did not change from early to later stages of detoxification treatment [38] . Childhood adversities, particularly sexual abuse below the age of 16, but also having been raised in a foster home have recently been identified as specific contributors for the co-occurrence of PTSD and alcohol use disorders in a Swiss community sample [39] . Since childhood adversities and particularly childhood abuse are risk factors for both, the development of PTSD [40] and SUDs, our data add to the evidence linking childhood adversities and abuse to substance use and PTSD [2, 15, 39] .
Among patients who did not qualify for a formal PTSD diagnosis, there was a substantial proportion of patients with a PDS total score of greater 11, indicative of at least moderate PTSD symptomatology. Further analysis showed that another 20 patients (14.9% of the total sample) fulfilled screening criteria for subsyndromal PTSD. Patients with subsyndromal PTSD showed PDS scores, comparable to the ones reported in an earlier German study [3] . Therefore, our findings clearly demand a thorough follow-up of trauma history and other trauma-related psychiatric sequelae in SUD patients with increased PDS scores, and underline the utility of determining PTSD symptom severity during detoxification treatment.
Altogether, the results are in line with studies that question the sequential diagnostic and treatment paradigm by showing that although PTSD symptoms decrease with time in abstinence, symptom load in abstinence remains high [41] , and that diagnosis of PTSD remains stable throughout withdrawal treatment [38] . Furthermore, our findings indicate that SUD patients with PTSD and subsyndromal PTSD form distinct patient groups during detoxification treatment that are more severely affected and stressed, and may require additional specific treatment early in detoxification treatment. Increased stress is a robust risk factor for relapse to substance use [42] and therefore, a risk factor for premature termination of treatment. Since SUD detoxification treatment is very short and insufficient for overcoming SUD, early information on comorbid PTSD is important to ensure adequate care during detoxification treatment, and to motivate patients for further trauma-specific treatment.
As a consequence of our study, we have increased our efforts to routinely screen our patients for PTSD, educate patients about trauma and trauma-related sequelae, inform them about treatment options, and refer them to trauma-specific treatments, if desired. Furthermore, we have implemented a trauma-specific treatment group ("seeking safety" [43] ) into our therapeutic program.
The study has several limitations. In view of the moderate participation rate and the sole use of self-report, PTSD prevalence may have been over-or underestimated. Furthermore, the possible influence of medication on PTSD symptoms could not be determined. However, it is assumed that medication would have rather dampened symptoms, since medication used to treat withdrawal symptoms in general is sedative in nature. In addition, the findings are based on retrospective self-report. Thus, the results may be influenced by memory problems and recall bias, both of which may be further aggravated by the withdrawal situation. Finally, since there was no measure of withdrawal symptoms included, the extent by which the results may be influenced by withdrawal symptoms cannot be determined. Yet, there was no indication that severity of alcohol use (main substance used) -which may be viewed as an indicator of severity of withdrawal symptoms -had an influence, as AUDIT scores did not differ between the groups.
In conclusion, the findings show that systematic evaluation of trauma/PTSD in early SUD detoxification treatment is largely safe. Furthermore, they underscore the utility of assessing PTSD symptom severity during inpatient withdrawal treatment in order to identify patients with an increased symptom load and specific medical and psychotherapeutic treatment needs. Showing early on interest in the patient's personal history may furthermore improve therapeutic alliance, which is a strong predictor of regular treatment completion [44] .
Future studies should address the consequences of the increased PTSD symptom load in SUD patients during inpatient withdrawal treatment and seek to determine ap- propriate medical and/or psychotherapeutic interventions that can specifically help to decrease symptom load at this early point in treatment.
